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£W^(0rthogonal Frequency Division Multiplex ; OFDM) ^fl*}^ ^ 

41" j1^2H €$4 ifl^^-g- ^ul, -8-71 4^1 cflolEi ^ 

£ ^3Hr 4-8- -n^^&l^l €**M, :a^3W ^ 

t4 #i?-4HM- ^ ^ li^lr 3^4T£OTf^°lH^ ^7is}- 
#*lf- « W. 

^ £ ^£ 4^ S-H^ £=1- 23-711 u <H^-5. 

£H *r ^^Hr 4*11 

<§<*ofl^ t-flolE^ Alti 43. ^4 £=4! ^71^1- Q£ 

£ la 
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^^^H^-cf^aj-AiollA^ ^ = ^ 7 |s). ^ ti 0 >^ {FREQUENCY-OFFSET 

SYNCHRONIZATION APPARATUS AND METHOD FOR AN OFDM} 

£1^ « a V^°ll 4^ 3^4^£W# y <M<>lH3 ^4^ ^7^ 

£2r$ 4^- ^^T^W^cHHH^ ^4^ #712)- « 0 V^ 

o] ^Alofll- 44* 

£ 3^r OFDM #4 S^^ls ^^Aiofli- q-Ef^ S^U, 

£ 5^ til o] el ^i-*M4 ^4 ^4^r £ = 4! J£<^7l 4^ 5L3°U, 

£ 6£ $ $£^-t 1#*1 ^4^ f-71^- ^ 

4 ^4^r £ = 4! 3 <3*J=4 2*-$ 43°fl^ a7lfl^-i- Ji^^r £3°1j1, 

£ 9fe 4°J4 sAfoi 4^# 44* 
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go] 4. 

10 : *WJf 300 : ^4t £ = 4G ^7)^4 

310 : 311 : 4=|SM all 

312 : -!d^^ 320 : ^MHr i = ^ JiW 

330 : t^t^H^r 340 : 3^ 

350 : ^E]#a)A^ 600 : #IHH# 

610 : 4°^ 620 : *Hf-4tf ^ 

[t^l ^r*Hr 7l#^-o> £ n £<^4 ^2fl7)#] 
<19> £ ^£ ^ 7 ]^ ^ * ^011 ^o.S>H, 3^4^ 

^■W#(0rthogonal Frequency Division Multiplex ; <>1*> OFDM o]fyJL %) »?HH 
*ti*Rr ^4 ^^Hr M 4*1! ^^°fl A i ^WHr £ 

<20> a, Al^tfoflAi <£^0.3. ^4fe 47l^-W^# ol-g-aM ^fl" 

4£ #£4 ^4^ .2. = 4! 4 ^ ^^7> 
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fe c |<N/2D 91 £2= (Coarse ModeH4, ^ "S^^fl 

oHs. #ol^ cfl^^j ^.7]^. ^ ^^tbcf. 5)-<y £H(Fine Mode)4M 

^7)4 4^* ^*H, #^4 ^t4t £ = <»jM t> ^flt ^4^1 ^t4t tfl 
q% ^-fis, #£43 ^r^Hrf- £43^3. ^71^1 71^ ^4t 

(Tracking Mode)*Rr ^4^ -§-7)4 4*1 ^ ?H4. 
<22> ^aV^AS. OFDM 1M£ ^Slxr ^l:!* N t^r #44 HI IN 3. #4: 

Jl, ^eN #4(Inverse Fast Fourier Transform; IFFT)4 f-«H 4 

aj-jt 357^ ^ w>^4S. #2*1 7j 4^-, ols-fr 44 t^H #£tr4. 

<23> 4^ ^-Alofl <^Si 7fl^ Aj-g-oj ^SjjL, n*}^- ^1 ^7l7> f>7 r 3 r fe Jl47> 

&4. 2E«r, ^3 43ir#3 ^(InterSymbol Interference; ISO ^ #3 4 
^(InterChannel Interference)!- aflTlsM ^fl^4 <Mi(impluse response) 
iL4 7j ±LJL^4i CP(Cyclic Prefix)!- tf<M<^ #£W. 
<24> ^ti>^o.S ^4*H ^#3^ 4# 4^(phase jitter), € 

^(doppler shift) 3^ ^sfr £^°1 1H8*M, ££4 ^4^r 
£44i ?B1£ #3 £ $4. 

<25> o]2f £0} ^A]7l Afojo] tiV^S)- ^4^7 r 4^Ml #£4 ^4^T £ = 

lH*Rrt-ll, ^Mfl^ 4<>H1 #£44 ?BI£ ^^lTfl S)al, *ti^44 
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<26> ol^^ ol-fi-s., ^^WH^ JL^eH £$KFast Fourier Transform; FFT)-8: ^ 
^^7] ol^ofl ^A]7l A}ol^ ^S)-^ %7}7\ H}£Al ^S^o) ^-cf. 

<27> OFDM 4-§-4b ^4} £^^r t1M3 43 1 ^ £ S7l f-71 

si- 4^H] #-§-3tt *^4lS7> ^ #£€4. ETSI HIPERLAN/24 IEEE 802.11a *r$. 

f-^oHWireless Local Area Network ; LAN) %A ^S(burst) 3.^ 3 
-r-i, ^^^H 16^#<>1 10$ #3-51 *S^lSl(Short Training Sequence)^ 

64711 si 2*1 £ ££4l£(Long Training Sequence)^ 

<28> f^s] av^4 ^n^j -£7l5|- #*lfe <>l-g-*H ^H! <8*H4 

iS^J# ^3}$ ^, f-HSlEUloop filter)!- fl-4 A H ^^H^tI (Voltage 
Controlled Oscillator; VC0)1- *1H». 3-^3-, °1 *H ti.QA^&W #3 

o}^S.ZL «3*H4 ^S^rRr 7l^ol go] A\&S\5L $>J4. 

<29> 5E*j- ; <a]Jfo||# ^l^Hl^l (Numerical Controlled Oscillator; NC0)-& 0 l-&4 

<30> a&IM-, ol^j- 7^0] <$q<%*\ £<£4 -§-7l2rl- <rf 4^r OFDM A]i 

^ofl^Sl *r£4 ^-71 U-^^, ^t4t iL^^S. ^d^H 1 ^?!* *1H4^ 41 

sl- ^4^, ^^Hi-^ls] t^-S- -f 1^4 -g-^lsfl- ^Wfe*H £-3-3^ 

3^ ££4 ^7l7> <^4^r f-^^ol &4. 

<3i> at!-, ^i>Hfe 3*11 ^"Wi ^4^ -2.^^14 4-8-*U, 4 
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£3.ZL <S<Wi ^^Hl^lf- 4-§-*H nfl-g-ofl, ^|l-o^Sl ^ 3. 

£L7> 5\E.S. ^4 ^¥ ^#4^ <EHM $14. 

<32> 4*11 #£4 ^4^ ^7l$t- ^«7l 3*fl 6>H«S 

4 *l^*}-^o} f^efl t^tI^ CORDICCCoordinate Roation Digital Computer) 
^ 3Hi:(Look-up Tabled °l-g-*Rr HHM&4. 
<33> C0RDIC H cH£ Tfl^ ^£7} 7)1 

7V $1*1 ^ls.el :£43 /}-g-oi ^of ^h^!H7> 4#*fl*H ^ 4°}^$) 

°1 <H3£ ^l^l $14. 

It^l °l^^f *Kr 71^^ 4*0 

d\)*} ^s^-fr ^£ 44! 

JiW, ARM^l ^Tfl^o] £E- ^A] C|o]BH- ^S^vEf- ^71 5)- 

431 -I- ^« ^ $ls^- *Hr ^i^T^f^-li^^ t4t ^714 # 
*1 £ *H3- ^ $14. 

<35> £ HV^o) £ 4^. ^± £H4 4<y £-t HIW 0 } Af-g-^S-Ml 

^t}^ s.<£^ £^ 4°J £^ W 43-1- ^-H-^H ^ 
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t ^ *> ^^^Wf^i^ ^4^r §-71$ #*1 ^ HK]# 

*H^sHr 3M4. 

<37> £ ^2) SE 4^- £ = 41-1: fi.^B}7l ASM 4 

(arctangent) t^r4 *l*j^f- H o v 4-°-3. 4"£- *}=3]<>HH 

^^-£1- 7}X|£^- $ *U^4^£M^ a o v ^H^ ^4^ £* A i 

^sf^ ^ ^ ji#^r 4£ -H^HMi £*4 ^7) 

^4}Jl4 d)0]Ei ^4^ j±#*> 4£ ii#^5H ^^H, 

-H^sHl HM&I ^4 #fMn v -§- ^ £ iL^fe ^H^sK^Mf^cH 

6fl^S] '^4^ £ = 4! ^7^ #*if- 

<39> #7l ^^^Wf^cHi^ ^4^r *S-7]$ #71 ^4^ -2- 

441 <3«5H4 ^ ^ ^.^m ^-^^.s 
<4o> #7l ^^^Ws^i^ ^sHr ^71 5|- #*i^ ^4^ 

^ 2HrHfl# ^ell- ^H^Kr ^Ui- #3*Hr ^l°1^-4; -8-7} aH^Ui 444 #4 
^ais^i ^4^r Slz.# ^ 4^-4^1- ^^U, t4^ ^.s^as. #7l ^ 
iL#^ ^^Hr ^7lsHf4; i^Mi t-floiEi #i-s] 
4^3 41st- ^#^H #4 ^4^ ^7l^ofl #^*>ji, ^3Hr 

^sH^H 4ff-4 A oK2.3. #7] C-flolB-1 ^tfi" i 
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<41> #7) ^s).^ £ M ^7l5(-4^ ^^ii £t4 £3413l7} ^ 

a=)«1-ai, iL#€ 7j ^4t £=4!-§- *fl^*H s. 

£)sH, sj-o] 5.£2f 3^ S.S>IM ^4^r -£.5^ 4tb 14S #7l tflo] 

<42> ^>7l ^4^ iL=^ ^71 S^TT ^>7l ^A]A]X<H1 JLtS $^^1S7> $ fHt^ 7j 

■f, A o v 7l £M£4 ^4^ J2. = 4!-§- ^3*H ^-71 ^^ist- 4*3 € ^4 

<43> ^-71 ^4^ A = ^ ^7l5pj^ #7} =r^JL4 ^ ^fHH^ ^ 

^44; -8-71 *H4!M 44 ^4^ ±z.% ^ #-!!-4#-8- ^3-° 

S. t^Kr ^ 1 ^^El#^>4; ^7l 2fl 1 ^El#aH«oflAi ^4^ SLS. 

« 3^44; ^4 4 i x^e^x-}^ >^7l 3Wi4 o. 
^-71 ^^1^4 ^4 hHei ^£--§- ji^^fe ^4^ A <M 

<44> a o v 7 i ^M^b £<a^!:M ^S-f-i- 43*M n 14 4*c)4 ^€^ls4 ^ 4-§- 
*^S4 ^^rf- #3*Kr t=1— — e^li£iY4; #7l 3=S efl^liE| 

43:4 ^4^ ^m^-, ^71 *Ht4# ^^YS^-Ei <a^s) 

4 J: 4 ##4^ ^*Rr ^^M^i- £t*Rr 3£ ^8 t>4. 

<45> ^>7l #7} 4=1 £1 314^^ ^ ^"71 ^Hfltf ^^^-S-^-Ei 

4 si- %±^$ <?^>*Rr 4 i ^ §W4; A J"7l £44 34 
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*Rr 4 1 H^Sf; #7] *1^¥^ till- o^e^e eflol 

1- 4¥W4; D 13 ^^s. 

#7l ^e}-^e Eflo]^- ^ofl n}.^ #3*Rr ^^^flE Ell #7] 
1 t^2] 21 #& JjLjrf- ^-o]s>Jl, #7] o>a.^E tfl^ <g<«o} ^o. s 

^ -2- = ^ #3*Rr ^#^¥1- £t4¥ 3* ^-^J^ 

<46> # 7 1 o>H^h El]ol^«^ o}3L^e. #-8- D 13 ^JLsL 4¥ ^ 

#o.s. up^o] o>a^« EfloltS ^ 

< 47 > #71 ^xr^l a.A o >«.^ #7i ^sr^o. ul^ ^1^^ 3_7}3. 

¥¥ «|S 4#¥4; #71 «m «WMH 4¥<^ 4 «3 ¥34 
^ *fl i *l^r ^1- ^34¥ *il 2 ¥#¥4; #7l «m ^#¥3 ¥Mi- 

#7l 711 1 *l^r ^1- <3<^ fi^AS ^**H #34 

¥ ^11 i "33 *1H¥4; *1#1L> ^o.S. *l#tb *1¥^¥ &-§- #71 

*ll l <83 ^^^i #33¥ ¥£?H 44 #34¥ *11 1 3Hi-¥4; # 

71 7)1 1 *l¥t¥ 3M-l-¥3.¥3 4¥t^r ^ #71 ££41 JL SE¥ #71 ell 

°14 4]#4 ^4<3 ¥4¥ £=4! iL#4¥ *11 2 4i £t4¥ ^$SL 

3- t>4. 

<48> #7l 711 1 *l¥t¥ Efl°ll-4¥ 4*14 24?} 3M- ^151 Cg*j O.S. 4¥ 4 

n ^ *V nlel T^sl $0.3. 4¥<>1 1 *l*r#*r 3MtS 34 

^^s. t>4. 

<49> #7l Til 1 <$q 40]^ #71 711 2 ¥4¥3 #32H nle] ^^j^ ^4 3.^, 
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#4 #33MH 44 433 3te « 14i *flW*r f^SM: ^ ^£<3 

^ 4£ €°144, 4^)4^ <£<*4 40] ^ 340] gj-o. ^ 

A 4 2 ¥#^4 t33M- SL^4444 #34^ ^8-2.3. t>4. 

<50> # ? 1 ^HH1# #4 4^W# °l-g-*H *Hf4#-§- 7^ 

<51> # 7 j 4-ff4# #7] JL^SH M4 HM4 #1-3.^4 4<^ -g^f. 

^#44 #4 ^4^r £ = 3! ^-44^1 #3*Rr 4^31 ^i°f4; ^-^l ^4^ 

3! ^44^44 t\)o)E] #^#0.^ # 7 ] c-flojEi JiWfe *Hf- 

4# i^f 3* ^ W. 

<52> #71 *Hf4# £#« #71 ^4^ *7)$t^*\ #3=1 ^Hf4# 

444^r 4 2 4^44^ Bflolt ^f- 1^4x7 4 2 ^ XM^M-I 43 44t> 44 

£4 O.S. ^^44 4## 4^4^ #7l *il 2 ^14444 t^slfe ^°il 
44 #3*Hr 4 2 314-1-^4; #4 ^11 2 4^4^r ^ll-^s^ #34 

^ 4^4^r ^ J±#3 444 ^14 £^#£ *±#4^ 4 3 4£ 

I- £44b 53* 1>4. 

<53> #7l ^11 2 4^4^ 314 Ir"^ Afo]2f =740] ft-i- DIB] *1^£ ±3. q-fe 4 

-S-, ^ ^ 4 <^-§- 44 433 Stes 4¥<>1 4 2 4<r4^r 4°11-5L *)#$ 
S-4 0.5. #4. 

<54> #4 211 2 ^ ^144^ #71 f4r ^714^-^-4 #34 #3&°1 4 

21 433 #iL4 3^, #4 #3?H4 ulel 7]^ « ^aj-ofl sfl^Rr ^ii- 
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«*fl ^ri^* <m<L2. dR 1 ^ A K! 5~ 24*1 

si ^4<r ^-S^l^ ^ «J 4-e- Ji^aH «^§-g- ?r>Jl, 

^. 7 | ^aiai^o] ^oiB] ^-i-^- t4t il#tb 4-1- ui^eH M 

^HH^ £ = 4! ^71 3* 2)1^ W. 

<56> Aj-7] ^^^^f^i^ ^7l5|- 

<57> a o V 7 1 a^^^t^^^H^ %. 7 ]%. ( A ) ^7) 

jro] ^s^-g; iL^U, i^HMi £ *fl^3*Hr 

(B) #7) ^414! SS] o] eH ^m^- Aj-7] (a)#t}HH ^*b ^rSHr £ = iL#<5> 
H JI^bW £^ 43. f ^71 (A)£3HH *fl^ C-flolE] i-tf 

*Hr (C) *imj±#£ »i^*>fe £t 

<58> $7} (A)^Tflfe, ^"71 ^AlSi *S^lS7> ^ ^-f, (Al) 

1- a. A o v (^ a— fiH)^ (A2) ^-71 A1#7)HH ^5f^ £=<fl-g- iltftb £ £ 

^ajjto] *fl^§*H 4*1 7 J J2.#(sKls.H)*hr #7)11- 
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<59> $7] (B)34l^- $7] 4?1 5-^4 $7] 3.<£± S.S.^*\ =^4^ 

<eo> ^>7l (Al)^fe (Al-1) ^71 *1<?!*M <3^> £ 

3^4^, ^>7l &3 all- 4a3^J= l^o)^ ^±M. 

^«Hr £t1]4; (Ai-2) ajtfsJt^ ^* ^^1^. t£ 
i 4€ o>3^e #-§- *fl# <g^4 stes. 34*H ^£ t^-t Sls.^ #34 

3314; (Al-3) <$7] ^£ ^4^ *lel H7l3 4¥<H ^^aL 

^ 1 ^t^r ^flol-Mr ^1" ^^Hr £414; (Al-4) $7} (A1-3)34H4 *?- 

s.&£ $7] 4 i 3Ht ^ ^3 ^^s. 3M 4 

-8-, 34£ ^£41 *ti^Rr ^tHr t3*Rr #7114; (Al-5) (Al-4) 341 i 
4 #33 4^rt> ^ $7] 7J *^ai^4 i'tfsHr 3:711-1- £ 

<ei> ^-71 (Ai-D37im 4^4^*= pis] *l^4 ^^AS. 4¥ ^ $ <3 
^■i- °lel 43^^11 Efloll-s. D]el 37111- S.^}^ 

<62> ^71 (Al-4) 3^1 A>o]4 ^fo] ^o. n | ^ O.S. 4fe 4^", ^ ^ ^ 

<g<tf-g- *1^£ &0.3, 4^ i 3M*3. ^#4^ 3:7111" it 

sH, ^-71 *R>3H 4^£ &J£4 33, ^-71 3#?MM *1^£ ^ 
14i *fl^Rr 4^14 s4°! #34^, ^4 ^&<$q& 4^ ^^s. 
€°14^ ^l-ir ^K 1 ^ 44. 

<63> ^71 (Al-3)37ll^ cfl^Sl^ ^3 4^1 £^ T^l ^*fl -^M ^ 
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<64> -8-71 (A2)#7flTr (A2-1) #7l Ji#€ 4 ££#:M 4£«H ^± 

#4) £# £ 3#4^, 3 #3 &3 ^^-4 tH^s] all- 4^4« 

Bflol^ ^^fl- ^5}^ ( A2 -2) #71 3#&4 JfjLf- l^U, #71 4^^ 

= t3*Rr £7114; (A2-3) #71 ^4^r 43 433 H7l5L 4¥ 

<H a^JI 4 1 4^^ 3H"i ^» ^4^r £44: (A2-4) #4 (A2-3)^7fli 
4 *J#$ ^M-fr S^SU, #71 4 1 4^rt^r 3Ht f%i$ qqq ^^o. 

S. 4^t^ &* f^Rr £44; (A2-5) #71 (A2-4)#7lH14 4^ 

4^ ft* #71 (AD #3H14 ^4^ a#4 4 ^4^ ii^J! Ji# 

*Hr ^11- £#*Hr 53* '^8-2.3. ^4. 

<65> #71 (A2-l)^7ll^ ^^11 ft* Pi 31 *1^4 <^ O.5. 4^T 4*, ^ ^ tb 3 

<3* 43 434 St^-S. 4¥4 4 1 4H4^S 314 1-3. 43 4#*}fe- #41 
4^r 3* ^£3. 44. 

<66> #71 (A2-4)£7flfe 444 ^44 nl3l 444 <3*i>3 4tt 4*, ^ f 1 4 

43 *134 &A3. 4¥4 4413. 4el 4#*ttr 4311 £444, 

#7l 3 #£4 43 444 StaL4 3^, #7l 3#3H4 43 444 ft* « £*HI 
*H44^ "r±£\ 444 ^4°J ft* f^U, 44 ^^* 4* -3^3 344 

iK 1 °-3 44. 

<67> #71 (A2-3)#7ll^ 4^4^ ^3 44 £^ ^44 ^4 ^471 34 #7l 

4 ^rift* Ji^344 i^*Rr 53* ^-3 A3 44. 
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<68> #7l (C)#3l^ (CI) -8-71 J±#£ cflolEi ^S^M 4°J3 ^t*H 4^ 

^ c±xi & a^ji, #7l 3#3 &4 ^=3^4 aH- 0>3^^E 

tfloll- ^i- 4}^sKr #314; (C2) $7} 3#&4 ^sl- S^uL, #71 o> 3 ^H 

#3«Hr #314; (C3) #71 (C2)#7lHH #fHH#°ll 42} XI 2 *l^r 

1- « *l*rt<r &-§: #3*Kr #314; (C4) #7l (C3)#7H^ #3 

€ 4^t^r #71 c-flolEi >ai"4 ^HHH#-|- Ji#*ftr #« 3 

<69> #7l (CD^Tflfe- <4HEH1J= ti^r nle| 4*<m <83°.3. 4fe ZL f> $ 3 ^ 

#43 St^-S. 4¥<>1 4a#3]i= Efloi^ ^ ^s}^ £31!- it^m 3 

■i- ^jis *>4. 

<70> #7l (C3)#7il^ 4°14 3./.}*] ijt-i- 43 <^°-S 4¥ 4-§-, n # £ 

<3<*,g- u}^ x^s} uo.s 4¥4 4 2 314 #S niel 4#*Kr #31 1- 

5M, #71 3#SH 4^=1 &J±4 H#, #71 3#3H4 44 afl 

14i «*Kr ^£4 4<?14 2A>oi ^^fl ^i^-t- 4^§- ^^^-S. 

<71> #7l (C3)#4^r tll^r ^51 4°J £r Ste ¥44 4*fl #7) ^<RV 

<72> M. H^ol ^ ^Jf £# ^ 4-g-^l #4*> ^-§- t^t^S 
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<73> £ yj-tg^ OFDM W <H°H €^flsRr ^T^Hr 3*11 *3 941*1 

^m*}^ #*l £ «HHt -^Hls ^J:*H, °l*M*l ^<>iHfe £ 

OFDM ti <H^l ^ M *\ Tttfc ^^Ms W. 

<74> o]sK £^-fr OFDM Al^^oi] £ 

*d 3*11 f-7l3Wr y o v 1Hl #41*1 -g^sws. *>4. 

<75> £ l£ £ t^l <4^ 3^4^£t4f^<H<>lH3 ^r^Hr £ = 4! §7ls|- #*1 
3 ^ 3J% Aj^^oil ^^Hl" 33^Tr 

<76> £ i a ^ £ £3 o|| 4€- 3] 1 4# W o^ *1 3 -2-*^! ^7]sf 

o] qj^ai^s q-Bftfl^ ^ £ o!ji ( £ lb^r lai ^r^Hr ^spf- 

4) 1-^- ^SoIji, £ ic^ £ la<Hl £*1$ #^HH# ^3^3 1-^- 

<77> £ ldfe 4-§-t 3 4-3 ^r^Hr ^71^1- ^t}7] Jfl 

££<>1jl, £ i e ir 4°^ 4I317} s-^tb iMd^SU: ^3 #fMH v 

<78> £ ia ifl*i £ lcl- #2^3, f-71 
n ^bHt ^ ^f- *fl<H*Hr 41 #3*Kr afloWlO)**, 

^H^lsi nJ-sH ^4l4l:M ^4=r ^ #fMH4M: ^^U, ^sHr 

iS^!^ ^AlAiJi# SL^^r ^4*r £ = % 71^(300)4, i^eH *iM HI 
o]e1 ^i;3 ^1^1- ^#*H ^t4t £ = 4! ^71^(300)^1 #i^)-:EL ^MHr 

JLS^I ^7l^4(300)i^ ^€ #^#£.3. cflolE^ Am-g. #fHH# 
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4(600)1: 

< 79 > ^4^ ^=^1 ^-71 44(300)^ ^4l^:M ££*]-£7} 4 34, # 

£ 444 il^f 4^*M £ £341 3l4 444 ii^t }L${3.<£± 

nejai, sK] ££S!} 3<gi 4W 444 £5^-1- 4^: ^4^. HH^ 

■g- Ji#$4. 

<so> Htb, 444 4=^! 7144(300)^ 4*1 41 M £t£ £34l£7> $ ^ff-<g $ 
4 , £34l:M 444 4^M £341 JlI- a^U, 4^£ 444 

2.3. $\o}z\ 4jf-§- iL^tb4. 

<si> ^4^ ^-714^(300)^ 44!4l:M t^t ^ 2-IHH4M- 4^sRr 
434(310)4, *W4l-M 45} 433 £ #ff-34M; 4H33 #3 

4^ *H l ^^#^4(330)4, 4 i 4 ^3 -§^4(330)41*1 444 

-§- 4*Kr 3^4(340)4, 1 4 ^3 -fa] 4 4 (330) 4 3494(340HI4 #33 444 
4414U4 4lt-8- .a^Hr 444 i = ^ J£tf4(320)4, 3H41S 

ofl 444 -4^ ^4(320)0114 #33 4l^# 4i^3A3. f^Rr 4 2 

^3^44(350)1- itW. 
<82> 434(310)^ £34l:M 3<£*H D l5] 43€ £34U4 n 4-§- £3 

A]ioi ^.ofl^^ ^.ahi 4^ sii4iEi4(3ii)4, 5114^4 
(311)^1^ #33^ 4l:M 444 -2-*^! -8: 43*}^, ^HHU 1 " 434(600)3.43 °J 
4! £3 ##44M- 43*Kr 4i®!434(3l2)# it*4. 
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<83> ^Efl^j=L( 312 )^ 3 he 314^4(311) £^ ^3 4(600)5.43 <gaj 

4!±f- <£#*Rr 1 4^ §^4(312-1)4, <£#3 3 

*)i 1 (312-2 )4, #3] ^44 *1*r44 wl» 

tfloll- ^1- ^^Kr 4x^4(312-3)4, ^le) 4^tb 

ofa^m ofa^^E Eflol^- ^ofl 4^ #3<5Rr Eflol^.«. 

(312-4)4, 1 ¥#4(312-2)5] ^-sl- S^U, oj-a^E. 3M- *fl# <^ 

9\ &SL3. £#sH #3*Rr ^^-21^(312-5)1- £#$4. 

<84> o} 3 e}^e El) ol^-w (321-4)^ ol-H^M 43 ^^C-S- 4¥ 4-5-, 

nf^^-ir^eM^ ^0.3. up^o] *i#4rr 4t*] 

44. 

<85> ^s)-^ ^.SAij i^-«-(320)^ ^£ ^r^Hr -2-^* 43 £L7lS 4¥tt 

HIS 4^(321)4, HjE ^a(32i)oflA^ uppol*! 4 ^-§4 ^4^ ¥34 
4 *1] 1 ^l^rf"^ ^1" 4)^*Hr 2 ¥#4(322)4, »1M 4^4(321)3 4 

Sfr°]*}jl f *fl 1 tfloll- ^f- sfl# <g*3 £444 #3 

4fe *fl 1 <83 *W4(323)4, 43 43$ ^^44 4*r^r 

*l| 1 <3<3 *W4(323)4H f^4¥ ^iSH 44 #3*Rr *ll 1 4*t#t 44*4 
(324)4, 4 1 4xt^ 4 4 14 (324) 3.43 *33¥ 4^t M SE^ cfl 

ojEi 43^4 ^44 ^4^ ^4¥ ^ 2 ^± -^4(325)» I#4. 

<86> xj| i 3l4t4(324)¥ Afo]4 2 A>ol ^ 44 <3<*il3. 4¥ 4 

■§-, ^ ^ t> 43 433 4¥4 4 1 4*r#*r 4#4¥ 

4^344. 
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<87> 2)1 i afloW323)fe *ll 2 ¥#4(322)3 #3&°1 D 13 *13€ ftiL4 H^, 
f^SMH He] ^ « l^Hl sfl^Kr #3*}^, ^^i- 

2 ¥#4(322)4 #3 £-8- iL^^H #W4. 
<88> *Hf3# ^34(600)^ ^4^ iL = >J ^-71^(300)51 # 4(312 )# 

°l-8-*H #fHH#* ^HH1# ^34(600)ir JL^eH c-flolE^ 411- 

3-43 4U3 ^#*H #^34(312H #3*Hr 4H3 ^#4(610)4, A d 

^34(312)4M A Jt^l ^t^^S. *\}o)z\ Aj^-o. j^j.- ^j-B. oi 

£#4(620)1- IW. 
<89> #|?-4# £#4(620)^ #34-34(312)4 *ll 1 4 13 #3*14(330)41*1 

3H ^fl^Rr *H 2 ^1" f^*Rr *)2 *1H4(621) 

4, D l5l *13# *]QQq°-3. i3€^H 4^$^ » 2)1 2 BfloU- 

^ofl f^SRr *|| 2 ^l^t^r 3l°114-(622)4, *H 2 4t#t *IM £4(622)3. 

«-Ei #^5l^ 4t^t £#£ ^i-4 *Hf4## iL#*m ^11 3 

%± ^4(623)# 3LtW. 
<90> $ 2 4^t^ -14(622)^ #<?J4 3#<?1 nisi ^«o £ ^ cf 

-g-, H ^ # <g<*4 nl 3 #o.S 4¥°1 211 2 3M^3. ^l^r 

oi> *H 2 <3<3 *H4(621)^ 4 1 413#aM4(330)3.4El #3£ &°) D 13 43 
4 &iL4 #3sMH nisi *13£ ^ g sfl^l-^ ^f- t^sfji, ^ 
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<92> S. 2^ £ t^l 4^ 3 IH^4^£t4# a <H i ^ 4 ^4^ ^Sf- 

5] ^^H* 44*fl*r £3°.S>H f £ 2a^ ^ 71151 ^^Ais9J 3*°lj! f £ 2b^ 
44 ££413:^ 3-f°14. 

<93> £ 2al- #2^3, 3^4^£t4^ tt <HHH5] ^Sj-^ ^7l^ £ 

^4^ ^s^li- ^§*H i^U, ^HMi ^ ^^MlsHr (A)£ 

3l(S800-S840)4, tflo|e| (A)£3HH ^sHr iL 

ul^-feN 4-§- (A)#7lHH ^3$.*H^3. EfloiE| JiWfe- (B) 

#7fl(S850~S870)4, *HiLtf€ #f?-3 A ^8: ^jsH iL^^r (C)#7ll 
(S880-S895)!- JL^W. 

<94> (A)^THfe, ^^Si ^£^4 ^ #ff-9J 

«H ^4^ ^.n/ji o. ^7$z}j Li ^4^ is^s *l 5^^15:1- iL^Ks^ 

i£)^ (Al)#7fl(S800~S810)4, (Al)#7lHH ^4^ D. ^^^1^5] 

^sHr Tfl^sH 4*1 7 J iL#(4°J2-^)*Rr (A2)#t11 

(S820~S830)-t £$$4. 
<95> (B)^l^ 4°] £H4 3<1^ ^33: ^4^ S-S'fl-i- 43: ^43. cflo]' 

<96> SL^ofl £Alsf^^ ^^nV, (Al)^Tll^ ^^^5.5] Afl = ^. xj^sH 
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3*Hr (Al-2)#7fli4, -£-^-g; ^e) 7)$Q 3.7} 3. 4t<H 4 

1 ^H* t^I" ^*Hr (Al-3)^^l2l- ( ^7} (Al-3)#7lHH 3^ ^MlSt 

-g- 1 *l^t^ ^1" « ^3 ^±$<L3. £M 

^il *l)#*Kr *l^rt^ #3*Rr (Al-4)^7jl<4, W (Al-4)#7iHH #33 
M 7j &Z.# Jitfs|-fe (Al-5)£3lt- 

<97> (AI-D^tUtt 43^S ^ nle) eg 03 o_ s q.- 4 o. ; ^ - ^ 

*1^€ &<LS. M-^ ^>3.^E Eflol^-s. n]^ x-^Kr #311- £f$4. 
<98> (Al-4)#?H*r 4^4 2A>ol ^ *1^£ <$q<LS. 4tt 4-g-, n # tb <3 ^ 

■I: ^lel #£.3. *ll 1 ^t^r ^H^Rr #7)11- , 

#-^4 3^, 3#3HM *13 ^ « 1*H1 sfl^Kr 

ja^o] &-g. f^H, ^i<^# 4£ <$qS>.£. ^^lW. 

<99> (Al-3)^?11^ tfl^fe A}o] ^ ^Aj-O] &-g- ?^7l %n $7) ^ 

±^ JSL^elsH f^4. 
<ioo> nelii, JE^l £*l*}*l^r &2M D J:, (A2)#7im ^4^r *1 £3 

t o. ^o^sH 3# ^ &3 *]^fs} all- 

a}=L^NU= Eflo]^- ^^1- (A2-l)£7]j2}-, ^^Sl -^JH- ofH^ 

*^-§: #3*Hr (A2-2)£7fl*K ^€ t4t iL*4!-§- "13 3715. 4¥°1 
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QffcL *l^r^r n^^\ *M*\xr (A2-3)^^l^, (A2-3)#7lHH ^-SL 

^r£°H *fl#*Rr ^l=rt^ #3*Rr (A2-4)^^14, (A2-4)£3HH 

#33 (Al) #7lHH 7 J £341 £5. 
iLtf^ (A2-5)£7lH- £^-^4. 

<ioi> (A2-l)^7im oj-ait^M *l>§3 ^^Al 4^ ^ ^ ^^i- 

x^si 4^ *11 l x^Hr £7}1# 5LtW. 

<102> (A2-4)^7jl^ A^azf 3_a\o) 7)7$£ <$<x°.3. uj-fe ^ # <89 

£ .#±3. xpj-sHr #311- 3# 

<103> (A2-3)^^l^ ^H 1 ^ ^^51 A}o] &-g- ^5}7l #n $7] ^ 

<104> S^ofl £Al^l^ &3W* V \ (O^l^r JiL#3 cHo)E] ^t^^ Aj^f- 

^t*H ^ ^ ^^U, 34>3 Aj^f^4 till- dj-a. 

E^M t]]o)M. ^ ± Wr A^Kr (Cl)^Tfl^, 2lA>^^ ^-Ol5>JI oj-a^E Eflo] 

*fl# *l*r#*r #3*Hr (C3)#«, (C3)£t1HH #3€ ^t^r #4 
HMeI 41^.4 (C4)#7fl# 5L^1>4. 

77-23 



1020010006196 2001/7/ 

<105> (Cl)34]rr o>a^e &-g- Die) 4^4 ^±3. 4r 4-e-, ^ f t ^^t D l 
4 43]4 $±3- 4¥4 ofHMS 4 4 #3. 4#4tt #4* IW. 

<ioe> (C3)#4£r 444 344 &-§- 43 4^4 ^O-S 4^r 4-S-, a # 

43 43J4 ftoa 4^4 4 2 4t^t 44tS 4 s| 4#*Hr £41- I^H, 

34&4 43 4^4 &iL4 =1^, 343H4 43 444 « ^441 *fl^Kr 
f^sl 444 aAj-o] f^U, ^4 4-1- <83£.3. €4t>4. 

<107> (C3)44]tt 4^)4^ <£44 40] J££. 5L44 ^ ^^7l ^4 44 ^44 

<108> o}^ £4 ^4£ -g- ^44 ^4t ^44*Hr 4^ £ 1 ^1 E 

11-gr 4^44 4^14 4*344 4^4 44. 

<io9> o) 5-}o]] /,] ±- ££45:4 4 £34£t- 244 44 441 #4 -5-5. ^4n= £ 
^lsHHr H o Vl ?Hl 444 44 4^445 44. ^4^, 4434 f-44^4 
4 4£t- 444^ ^£4 3144 41-4 4£ £fe 44^ ^4 4 #4^-5. 4 
4% ^SWs 44. 

<no> £ 3£ ofdm 44 $44Jl ^24 444°ill- 444 £444. 

<m> h 3^ , 0FDM444 "4 M4 £34£fe- D ^#4 n s 4 4^4tt # 

£ £443L(t r t Ns )4 N ^€4 24 4^-4^ 4 *^4±(Ti,T 2 )s. ?444, 4 €4 
4£4 4£ £44£444 i±^^(T G uARD) 0 l 4444. 4» #4, IEEE 802. 11a ^ 
4 LAN £^4 $44^ 16^-i4 104 44^ #-g- £443l4 64 4 24 44 
4rr 4 £44£S ^444, 7 JM 4^4 £44^44 ^1 iL^^Ml^r .4 * 
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<ii2> £ 4^ «h£4 ^4t £ = 414 ^4 jitf £7] £^ 

°14. 1^4 ^-44 «H-§- £ 44 4l£*H-§- f-*H 4^1 *1 A i 

4-S-4 £4. 

<n3> T&q, OFDM-^l ^ ^ 4 £414* f-*H #£3t7 4^-4 £4. 

<114> [^44 i] 

N-l j27rkn 
k=0 

<ii5> n=0,l,2,-,N-l 

<ii6> Qj7H4, s s (k)^ ^4^^ ^^li^U, N£ FFT/IFFT 3.7]o}x\. ^ 
4*1 12] s s (n)£ Am^oijAi D N/D £ #^£4. °l-§-*H £€4! 

ZL7\ N s #44 #^4. 

<ii7> *j)v^ f-4^H ^14 ^ f^^life 4# 43, £#3 34 4$ ^ 
4^r &=4M ^flsyjELS on- jls^h £WS 4-S-4 £4. 

<iis> [^44 2] 

N-i j2B(k+£)n j2^E(n c +At) 

r s (n) = ^S s (k)H(k)e N e N + w(n) 

k=0 

<119> o}7HH, £ (=f offset /z/f) ^ ^4^r £**MH, f 0 ff S et £ ^4^r 5- 

s^Mji, ^/f ^ ^oi^ ; H (k)£ m$ -§-# 0 14. 

<120> EE^V, ^^4 44^(n=0)olH, 27rdt/tt ^ 3L7] s\^]3L, n c 

^ 3.<£± S.E.2] a)^o)x^ > w ( n )£ 7R>Aj ^Al^-g-ol4. 

<121> ^4^1 2*114 -S-rr 44 #£4 <3W -H344 &o.^ ^4 aJJt rs ( n ) 
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£ D N/D *d #4471 nfl^-i, 4£4 £°1 3^ £H*114 47^4 o] 

-g-sH tfl^^l i=^i ^<R>4(S800). 

<i22> =7<g^ sjel^H tfl^oi av^sj. $.=4! ^7141; ^«844 £ 3^1 
£°l^r 4l£ t Ns -i - t Ns 3 44#4 0 l-g-W. . 

<123> RF 100)1- f-*H *r*I€ 4l3L^r A/D £44(200)1- 4^ ^1 314^ 

4(311)i °^44. 3=S efl4^4(311)^ ^^1^) It^ £3-il:£4 
4<24^ t Ns -i 4 t Ns -i-i 4 ^4^x4 f-*H 4 i 4± ^4!4(3i2-iH «a^€4 
. ^ l ^ #^(312-1)3=- °] ^ Ai^l- 4^^ ^SM, *fl 1 ¥^4(312-2)^14 
4^ #4144 (i + l)*D^# -g"°J- 3tf$4. HH>|)4 3= 7 flfi] #£- 

3x°ll i=o°l 44 D^t# 3tfs>4, ^1 ?fl4 ^^aisi- 4-§-t 

34°11tt i=27> 44 2D ^1-1- 
<i24> zLe]ji, 4 l 4x^4(312-3)^ 344 &4 ^44 *1x44 till- ^ ^, ^ 

^4 *1^4 till ol-g-sH O^Ej^E Bflo]^-^ ^§ ^*>4. °H, *}3.&$ 

E Eflol^- ol^y>^ E flol^«(3i2-4)^ 43 4 ^ $ imsLS. 

*M altfSt 4h^e ^$4. 
<125> 4^2^4(312-5)^ 4x^(312-3)0)14 ^44 ^t^-^I Jf-iLl- 

4^^1-ji, o>h^s. Efloi^.«(3i2-4)i4 #34 <§^4 St^-S.' 

<£4M. anoi7l nfl^l N/Dl- -g-^H ^1^^ 0.5. ^4 #^4 x 

4t Sl=4!, e -l- #3 $4. 
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<126> [^t)-4i 3] 



" N 
S ° ~ 2tcD 



N 
2nD 



( L-1 \ 

arg 2> s (n+D)r s (n)* 

/'L-l 



/L-1 



arg 2:im(r s (n + D)r s (n)*)/2;Re(r s (n + D)r s (n)*) 

Vn=0 



n=0 



<127> a|7HH D ^ «H-3*r #3-§- 44\£4. *r*H 3<HH 44 

A 

^44= iL = ^^l ^H^TT l Ec l <N/2D 7> 5)4, L 4 37li ^3 %%S.7\ ^ 

4^4. IEEE 802.11a ^ LAN 3.^ ^-fi D=16 

#^4 ^M^^ Kl <2 sg^g- ^$o] L =N/4 3. ^-71 

<128> ^eVAi 3 ofl^ 37fl o]^Vo] ^ ^Aljrf. ol-g-aM t4t ^ 

f- nfl, L <>i $%9\ #q d £4 23 ^MH 4! #4 ^4 ^7}s> 

I A I 

<*1 #£4 Jl47} f^llEl, ^Ufl^r |e.|<N72D ^ M> 3^ 

^ f^fe ^Jl44 44^4. 
<129> oj^aj o.s N/D ^f- #^-4^ i7flfi] 0 l-§-*H t4t 2- 

i-i #4 ^3-8: t Sl^, i-i #4 W# 
^3*1 #4 ^ 7flSl S-^Sf- °l-g-*H ^4<r 
Ji4 *)\I4. 
<i3o> oj)i. ^*v^3 37fl4 ^ ai^i- oi^-sH uv^4 ii^t ^ 
o] n L=2D ^ ^ ££a]Jl4 ^ f^ji^ 471^ 
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4^*11- ^ &4. 

!°144 ^^44 ^£ 3<M^ 443<?i £i£^ 

^, °1# f-*fl €r*il4^ £*3!4 ^f- $4. 

<i32> oi tifl, *fl^ =^14 4 4-S-4 £°1 M44. 

<133> [^44 4] 

N_l j27t(k+E)n j2jCE(n f +At) 

r,(n) = Xs,(k)H,(k)e N e N +w,(n) 

k=0 

<134> n = 0,1,2, -,2N -1 

<i35> o^HH, Si(k)^- ^r4*r^4 4 ^^^l^olJi Hi(k)^ 4 

q-E|o]H, n f -g- 44 S.^4 Aja^-i- 44^4. <r*H 4*H ri (n)£ N 

°i ^ ^ 4^-44. 

<136> ^4, *fl 1 ^43^44(330)^ ^34(310)0114 4^4 ^r4^r 4« 
*lH4J:(SlH 44 hie ^J-H(32i)ofl #344. £ lb^H^ HIS 444(321) °)$- 
o\] *1443-§- 44-5.3., ^4 44* 4*H 4 *1Jl4 ^4^r ^41- 

<137> njE 44^(321)^ 434(310H14 434 434-t ^4441 £44(400)4 
H7l n^-S. 44?1 44°1 log 2 N 4S 3=mf- 4«4. n 4&, D fl «°1 
4 2 444(322H4 4344 4444 314*4 4£7> ^44. 4 1 <83 444 

(323)tt HIS 444(321)4 4 51^-8: 44*U 4 2 444(322)3.44 #34^ t± 
# 44 <%<*9) ^±$<L3. 4444 #344. 
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HSU,' 4 1 4^rtT 3]°l-&4(324)±r *ll 1 <3<3 *fl<W323)4H #33^ ^±3H 

<138> jfl 2 -^^(325)^ ^ 1 ^It^t *Hl-^(324)3.Jf4 #34^r 

A/D £$^(200)3.^ 7 J ^^(Ti, T 2 )4 "4^ £ = 

iL^W. £ = 3! ^ 2 4 , £4€3H-¥-(350WH ^IH^-(IO)^ 

<H^l±(S2)<fl 44 (3io)s} X| 2 3-£#^(325)3. #3 €4. 

<139> ££i^ «V^4 £S^o_3. ^Hl^^H 33 *1 

Si- iL#(S810)^£ <r44 54 go] £^£tf. 

<140> 5] 

-j2ne c ti 

y,(n) = rj(n)e N 

N-1 j27i(k+s-e c )n j27ie(n f +At) -j27t£ c n 

= ^S 1 (k)H,(k)e * e 5 +w,(n)e N 

k=0 

<141> n = 0,1,2, -,2N -1 

<142> ^tj-A] 5011 4e}\} £0], a<*^ ££^^ tfl^ol ^4 £ 

Z.%, *°S. H $ si a] Si- iL#4£ £ ^^Alsofl^ -»-4 t4t £ 
^°Jt *r $14. 

<i43> 4^s., £ °l-8-*H 4<?1-E^ 0 114 4*fl$ ^4^ 2-*$% 

^3tb4(S820). 4*1 M^IM 44$ £^4 r4t £=4! ^14^ 
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-g- <H*fl tfl^CLS. J£#€ 7 J ^lS(Ti, T 2 )t- 3.^4 
^ 4^ t^JsH 4W T^Hr ^3 $4. °1 n fl, 3=M efl^l^E^ 

(311)*r N ^#ir 4°14 3<*i 5LE.o\]*\ cfl^ ^4=r 

^3*M 4-8-$ ^tflS. ^A^nl, ^4. 

<i44> <g$£ °Ais|-j7 tfl^ o.s. 7 J 47K V 4 °l-§-4 

3, 4^-4 £°1 4?1 ^4^ ^ 5U4. 



<145> 6] 



s f ~ s-s = — arg 



/'n-i \ 
X^Cn + N^Cn)* 



/N-1 



2tc 



arg £lm( yi (n+N) yi (n)*) /^ReCy^n + N)^^)*) 

\n=0 / n=0 



<146> 



6 oj]Ai ^ 7^0], S)-0] ^£ ^4^ •fi-S'jfl, ^ 

tb ^SM- ^ &4. 
<147> 45^, £ = 4! JiW(320)fe- ^ 2 ni£Ei#aM-¥-(350)*IH #33^ 7 J 

^€^1^1- 4*1 ££4M D Ml?b ^4^r 44 tb£ J£#$4 

(S830). 7J 4^1 HJ=o)H ^£ e fS ^ 

4 2°1 M€4. 
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<148> 7] 



Zi( n )=yi( n ) e 



-j2Jte f n 
N 



^S.OOH.GOe 



N-l 




+ Wj(n)e 



-j2nin 
N 



<149> 



n=0,l,2,-,2N-l 



<150> 



4 ^4^ ^£ ^m^^h ^^mi ^ si^, ^4^ 

<151> ol^j| f ^Ajyofl^ ^s)-^ iL^ £ al^BH WYUOOH 

H Jl^eli ^^H, « ^^(450HH ^^(Zero-Forceing) 7l§o.S 
^44(500)4] *ti^7fl*rt- ^HR>4(S840). ^3 ?>^*1 *M ^sfl ^ 

D=4 ^4^ £ = e "^)^ <£%H Pl^^Cfjl 7H*Vcf. olnfl, ^ £.= 

ufl^ 3J-71 nfl^-i, I^HFBH * M 2fl^ 3^£4 

<152> n.l]E.S., «^^# ^-Alt nfl ^71 ^7lSl- ^ ^1 #4 

^4<r £ = <»SH ^£ 4-S- 44 4# D J: sfl^ S^fls. e44i =r $14. 
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<153> [^tVAl 8 ] 



Z 1 (k) = FFT(z 1 (n))=-X; SS.^H.^e 



j N-1 f N-1 




+w;(k) 




^tfS^^S ^t^H $$$2.2., °1 « ^3*13. dl°13 4]i-t- JiWS i7l 
tfS^^M JiL#£ ^ Sa°l ^^l e i 7}^}^. 

<155> zlsIji, o^oj] a/D ■ £$M?-(2(X))3JM XI 2 ^ ^^(325)S ^H&l 

^^15] ^71^1- *MJ$4. ^7H, 3W(340)tt *H<Wl0)3 afl<H4l£(SlW ^5} 
4«?l£Ho1lA^ ^^Hr i^^t ci^H ti l^- «HHM321)<>I1 % 

Hfe 4°J^1^ 

<156> 401 3 <g^ 4 ^r^Hr -2.^^^- 3$ 

;=a,H-a 0 0} ^ ^i°ieh ^ is^oi ^-*as|<H i 

^ai^ OFDM 4-§-4 £°1 
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<157> [^44 9] 

N-l j2n(k+E-s)B j27is(n d +At) -j27ttS 

y i (S) = 2X i (k)H i (k)e N e N + Wi (n)e N 

k=0 

<158> n=0,l,- ,N+N 0 -1 

<159> XjOOfe i^*A f^T CflolE]!- 44^, Hj(k)£ 4^ 

-§-<eM: 44*-lH, im ^ 3H4 ^4 44* ^1^^ 0 J3)i 0 14. SE$, N G 

b ^.s^?>^ a 7li- £H*r4. 

<ieo> ^4 ^44 9^- 51 4°fl4 M-El-q- 44 go], 7j g^if- f-*H ^-g- ^ 
4fe 3*1*4 ±s.#°.3, cflo]4 3*1 7} 424. 

n.%7] nflg-o]], ^4^r -2-^ Cfl o] Ajl-ol jl^eW WWOOHH ul^ 

£^(S860)4 4£, ¥44(500)0114 S840#3H14 <f^4 Ji#(S870)4 
£ 3.^ tfloi4 43ti^ 4^-s|# 0 l y a M§W. ¥44(500)3.^ ^4^ <83 ¥ 

^■71 (Frequency Domain Equalizer; FEQ)# 4-§-4^ 7 A°\ a HH44. 
<161> £ 5^ cj)o]4 til-^4 ^4^ i = ^^r <g$-g- i^^7l ^tr 51^14. £ 

41- tis^, 2#7j| «<H1^ f-^H eflo!4 43 Ji^oflH ^ ^4^ 

*iM3 

<162> 0] nfl f ^4 -^714 4^ -a- 4€ i^^ ^a]^ OFDM 43#°ll tf4$Hfe ^4^ 
oVt ^4l£ OFDM Ji^tf-i: ^l^^ul JL^eH S 

4* 4^4 £°1 £€44, 47H*l£. ^ 
jib] 4*1 &tt4. 
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<163> [^fH 10] 

Y,(k) = FFT(y,(n)) 

N-l^N-l j27i(k+e-£)n \ -j2raik j27is(n d +At) 



= ^Z Z x .(k)H,(k)e N 

n=0^k=0 J 



e N e N +\ 

j27i(e-e t )(N(i-l)+iN G )+j7t(e-e)(N-l) j27ig(n d +At) 



^XiWHiCkJe N e N 



<164> j»s(n d )+At/N 

<*|7HH e £ 31°^ *14*Br $1*HH3 2:71 fltf-g- 44^ 

^ e j2,( E -e,){N(i-l) + iN 0 }/N ^ A\m^^ 3, 

a 44«. 

<165> 8°1H *H^*lt. o}-g.«H f-^4(500)<fl^ Sfl^ j£tf$4. 

°1 4, £ ^4 EflojEi gfij a Hl (k)=Hi(k) 44^ 

<166> 11] 

H,(k) 

j27i(E-e t ){N(i-l)+iN G }+j7i(£-E)(N-l) j27ts(n d +At) 

^(k^QQe * e * 

~ j7i(E-E)(N-l) j2^E(n f +At) 

H, (k)e s e 5 

j2n(e-E t ){N(i-l)+iN G > j2ne(n d -n f ) 

sX,(k)e N e N 

<i6?> u><g t ^tvai n^A-i ^ =^4^ £=3M 0 , *r*Hn<& 4^4 £°1 3 
> L>^4 ai^ ^ $14. 
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<168> [^^H 12] 

j2ns(n d -n f ) 

Xi(k) = Xi(k)e N 

<169> ^*VAi n> 12 oil u)-<4 £o) ¥^*Hr nf 4 31°] 3 Am .a J± 

<170> £ 40^ n =0 -g- 7l§o.S *M n=nf oflAi a>^4 iL^-*>aL 

Jitf€ 7 J *fl^-g- ^^H, cfAl n^^M Mif- f^M^ cflolBi ai 

<m> n&|u} ; n =0l 7l§o.5. «H n=n f °1H 91^ ±% f*M*143 

<172> ZLE^, £ *£#-M iL A o\ J£#HH A]^ 

^ o]^^7l- 43.0) 0 ¥3 ^7>^7ll #G.3.*J, ¥^71 #0. S ofl ^#44 iL^^Tr 
¥t ¥ SlM, #Jl^# AI30.S ^ £ ^# 5>Ur*l ^-S.7> 

Si 4. 

<173> t&th 12 S] ^^.(500)1- ^ £ = 4!S] 

a.Aj-sl-71 3*H, ¥3 ^^aJ- ^jf( 6 oo) oil *\ ^ ^^Hr iL = *H 

Aj-51^4 c]!- 0 ! ^Itfs^-i: 2°1 ¥*<m4. 

<174> A]^^ Ol^it- 0¥^ ^7}A]^ tflolEl Aj^-o- 41^^ iL^M 
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7) 4$ %5L°\ t\Z.%)7} ^.9.44 &4. ^M4(600)b ^*S.Ho|H D fl 4)* 

44 SUr 4^ 3 (Pi lot) 41 si- ^f^U, *.^-§- ol-g-^H 1H^4 

^4^ <^*1 #ff- £S^H1 o]*V 4^4 t4t <S 

<i?5> *H?-4# ^^4(600)^ 4^3 ^#^-(610)^ 4^ A Jst ^#4°1 #^3-?- 

(312)2] 7]1 1 4i ^^4(312-1)011 #^5}JL, 4i^^MPf(312)^ #1?- ^4t ^ 
^§4 hheI 431; iL#43°l cff-o.s. <y^H 4 ^$4(S880). 

^3 £^.011 Ai 4<^ Al^O^ JL^ Ol-g-SH 4^4^ 4£ 

4 m. 



<176> [^SJ-Al 13] 



(j>j = tan 



p-i 



S x i(p) x i(p)" 



<177> 



= 2tc[(s - s t ){M(i - 1) + iN G } + e(n d - n f )] 

N 

a}7H4 X i(P> £ ^r^S. ^ (k) °fl #<?m p 3*11 4°^ ^1^1- 4444, 
Xj(p) £ OFDM 41^ p 3*i| 4^3 4l3il- 44M14. ^44 i3i 44 

i 4^44* 4^ 4^4 3143 41:4 iL4434 4f-°.s 

444 ^4fe 4434s £4 ^44. 



<178> 4^44 ^4(620)^1 *)1 2 <3<3 44-^(621)^ 41^^(312)21 4 l c^E} 

§a)4^(330)i4 #34 4^-44 SH 444^ ^ 2 4^4^ 314-1 ^# #34 
4. 4 2 4^4^ 3141-^(622)^ 44 43$ 4443^3- ^#344 444 4^ 
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t<r 4 2 ^ 4^(621)^ A] 2 4^t ^£°11 44 *ll 3 

^-i ^4(623H4 4 2 4^t<r Eflolt^-(622)S.^-Ei f^i. *l^t^ il# 
£ 4) 1 2f ^^^-1: iL#£4(S890). 

<179> ^«(610)4 ^^4(310)1- -f^H D fl 411:44 ^^^Slr-i: # 

fMH 1 " ^4(620)1- f-^H iL#4 ^ OH 3 4£4 £o] £ 

<180> [^tj-A] 14] 

X i (k) = X i (k)e^ 
= X ; (k) 

<i8i> ^^14011 44\+ 44 £°1 *H!-314 ^^-(620)1- ^S-44 ^ ^4^ • 
*J « -M4 C H°14 ^1- -J2/iM3o] 4-S--2-5. 9] 4*1 345)34 

<182> ##3-iM jttf^ 41^^ 4^1^ c fl°14 ^tH ^W S850 #3144 S895 341 

1- £44*1, ^^-(700)1- f-^H 444 4243. #^34. 

<183> o^o) ^oflA-^ ^M°H S}^H4 £3* #°M 44<^ 

W(3i2)t- *-fM*M 4-8-4344, £ 444^ 41^34(312)4 * 

sl^l- *HH14 ^3^(600)011 ^W<^ 4-8- 1 ^£ $14. 
<184> ^^a]s # 1 ^^Aisf- 4-8-4^ OFDM »#44 ¥4i 4^(burst) 

a-Uofl^, ^4^ i = ^ -§-714 2341 #44 ^444 4^*)H se$, ^4 
711 4-8-t ^ 514. 

<185> £ 6 £ 4 f^S] ^^Aixl- 4-8-4^ 1331 ^4^r SLIL$ %7]% #4 414 3^ 
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#£4 "4t i^^l- ^14 5>7i 3$ £^ £ 2 4M ^<gi 

<186> S. ld^ f^f-S) ^^^ISl- Af-g-t 3* ^ *1 -^^Hr £^£°14. 

<i8?> ^7Hfe 3^5- £ lbsl 3^(340)4 *H 2 tq^f- 

^^^(350)S] <£l#Efl-t S7l^l £ ib4 ^47fl ^£4. 

<188> £ Id 4 £ 6^ ^H^, $5!^lS^r Dt ^43^ T u 4 T t2 3. ^3 

<189> 15] 

N_l j27r(k+e)n j27ieAt 

r t (n) = £ S t (k)H t (k)e N e~ + w t (n) 

k=0 

<190> n=0,l,2,-,2D t -l 

<191> <*)7HH ; s t (k) ^ ^^<$<*2\ S^i^U, H t (k)fe f4r 
ni-g- 4^4. H# <r4^ 2i^ t^^o] ^ t ^ Al^AiS] Al^( n =0)-i; 44^ 
jt, 2*At/N£ <fl# 44^4. 

<192> A]5i7l- D t ^ 47l^W^i- ol-g-^H 4 

-g-4 £°1 ££4 ^4"r SLE.%-%: ^W(S900). 

<193> 16] 



e. = arg 

' 2%D t 



2> t (n + D t )r t (n)* 

V n=0 

N f 2lm(r t (n + D t )r t (n)') /jWr, (n + D, )r t (n)9 
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<194> 16ofl*| tij-sq- ^ol ; 1 SH.o} *^a|s d J-# oj-g-t £^4 ^4 

^«]<Hb M* 1 *' 20 ^, D t =4XN °13 ^ «^ |6,|<N/2D S 

30^4 £oj 2 #t11 ^lsMH ^^Aisi- °]-8-*M ^ 

$ ^44 ^4 16«1H D t =N o]# ^4 64 2#7ll ^4t 3. = ^ % 

7lsH4 *1 °l-8-*H ^4<y I ^ 1/2 4 ^si-4. 

<195> ^M!3 ##4 ^t4t & = ^3. £ tflolEi i^-(S910)^ 

4^4 £tf. 

<196> [^^-il 17] 

-j2ns t n 



y t (n) = r t (n)e N 

N_l j2*(k+e-E t )n j27iEAt -j2^s t n 

= £S t (k)H t (k)e s e"*" + w t (n)e N 

k=0 

<197> n=0,l,2,-,2D t -l 

<198> ^Sj-Al 17d\}*\ *^A]^ 7 |- 7j ^^Al^nJ-O.^ ^ 2^ Dt=N o] ^ofl^ ££AlJr 

1- ol-g-^H *H4 *r SliHi, uL^aH M £ ^^^^ 

t>4(S920). <^7HH #3-4 <g§£ -?-4^ ( ^3 a>#4 i = 

£ l}-g- Al^ 7^0) ^Aj-n} sfl^S} ^Efl S ^441 =T $14. 
<199> [^44 18] 

- FFT(y l( n)) 
S,(k) 

j7t(s-s)(N-l) j27tsAt 

= H t (k)e N e N 
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<20O> k=0,l,-,N-l 

<201> q 7 ]6\)X\ e j2«(«-8.)(N-D/N ^ ^ ^s,- fl^^0]4. 

go] ^*VA1 18 oflAi£ ^ ^x], H t( k ) ^ fl^^^ 
(2*eAt/N) £ li^ES, ^^jf- ol-§-*H 43 3, 

<202> S£l> $ fHT^l SMsf- °l;§-*Rr u <H-g: ^*Kr 3 

<203> Ji±^?)-ol i#*fl OFDM t-flolE^ 1^4 t4t 

i=^, s. cf^-3f go] 

<204> 19] 

-j27ie t n 

N-i j27i(k+e-e t )n j27i{sAt+(e-s t )n t } -j27TE t n 

= jr Xi(k)Hi(k)e n e n + Wi (n) _ 

k=0 

<205> £=0,1,™ ,N+N G -1 

<206> o]7)o\}*] X;(k)fe Bflol^fi] ^3^0^ A]510)J7 ; H;(k)^ tfl o] 

aj^.^ 0.^.0. 4,^^ nt ^ ^ a]^^- q-El-W. 

<207> iS-a Ji#3 t-lHEi ^£"§r -^Mi £«:(S940) ^, -Mj3 

S. f-s^(500)4M i OFDM ^^4(S950). °H, #-g-2} <g$£ 
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<208> 20] 

x i( k)= FF T^"» 

H,(k) 

j27T(£-e t ){N(i-l)+jN G -m t }+jn(s-g)(N-l) j27tsAt 

^XiCk^OOe » 

— j7i(e-e)(N-l) j27tEAt 

H t (k)e N e N 

j27i(e-E t ){N(i-l)+iN 0 - t -n t } 

= X i (k)o 

<209> 6\ 7 ]W e i2"(-,)<N(i-l) + iN 0+ n l} /N ^ . ^ 3^34, ^ t A £ 

^Slfe iM 44^4. ^tj-Al 2 ()<*M Eflo]Ei 43 1^- ££2Pr*Hr 

<2io> 2^-711 «H<>1H<*] 114 20-& tiling, i#t)1 11 

j27ie(n (1 -n f )/lSI 

4#3#°1 QHr4. ^14, 20*H t ^ ^4^ iL 

= ^611 4#43£ ^ i <H1 ^1 «fl ^4^4 ^3 ^ 

-fife ^ ^4t iL=<$H 4t> ^<>l ^4*11^4. 

<2H> ZLSflAi, nfl cflolE] ^"^^^ 4^3 41 £f- °1-§"^H ^ ^4^1 

4$ fl^^-g- itfsRr ^34^* *M!$4. 34, 4°^ A JiS) *Sl##^-§: 

°l-8-*H *Ht ^4<r°ll 4$ 4#33M- M(S960)^ 4-8-4 24. 
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<212> 21] 

fp-i 

Vp=° J 
2<e-6 t ){N(i-l) + iN 0 +n t } 
N 

(p)£ i ^4 3^ OFDM >9-£4 p 3*4 4°^ 4l« 44^4. ^44 2H4 ^ 
t> iL#(S970)4£ 4^4 £4. 



<213> 



<214> 22] 



X i (k) = X i (k)e * 
sX,(k) 



<2is> =^44 22i 44tf 44 Qo) D t =N Si *1 ££4lJL n J:-fr 4-§-4^ 1 #4 #44 

2#4 #44 44 ^^t> 43 44 ft «B^4 ^4^ 

4^# ^« ^ sa -§--§- «Ki45$4. 

<2ie> ' o t =D °A 4-§-4b #44 #£4 ^4<r £^j!-§- 

iW^ 4*M4^ ?1 *^^lS D J: 3^4 -g-^M'Lh ^ 

uL^sH D Oo] o}.^ » 4°14 N-D 0^1 44 nfl^- 

i, <8#°*M- 7l^S. 1> Jf^i tfl^fl ^^5L D J^S- 4^-8: ^ & 

4. , £#3 f-4 tfH-i- ^444 ^4 

4t> l£4 £341 ¥44 $4. 
<2i?> oi^H14 44 24, £ 4^- 4^4^£$4?*fH s H44 ¥4^ 
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£-E^ £ £ £€^£-1 2431 a <H4 £ 

^^M) ^-g-^ ^ $14. 
<218> o]4 ; £ ^ofl^ ^--f 3 O.3. of^Hj-^E 3H1:4 4 1^42 

<219> £ ^ofl 41- ^^^^f^o)]^ ^4^ ^n^l ^ 7 14 ^jo] 0 }£L 

3H-&(312-4)4 ^lx^x *IM*£ #*ll 4^3H 4^£^ <2#4 ^S^- 

^44. H7l^ #olJi ^4£^ t $14. 

<220> £ 7 o. ofa^^QE ^])o)M-C ! ) ^^-i- ^4?1 34 

<221> ^«V^O.S 4^fl E 4^ ^^oflAi Jf^n} Aj-O^ £ £L7l ^ 

t> 4$ 44€4. 444, [o~ nl2}v\Am 3H«-<>fl ^Wi, *)1 1 

(312-3)2] ^^4 «It4 -^SH 42} ^^4(312-5)^ #33^ 

<222> o] nfl, [0- 7T/2]-t 4tt 0>3^Mfi] «g ^ o. [Q _ oo]ol4. JH&)4» 

[0~8]4 ^ o}3.^E. #33 90% o}#6\ 9X°-™£. £ 7a*lH -S- 

^ 43- £ U^olHfe- 434^3 [0-8] s. *WH, 4^4^ £ 

^^2] 7jA>£oj] 44 4^ AB = ^. 34^ 30. 4^4 ^cflS. *H?}$4. 

<223> 4^, 34 6*IM 434^1^4^ 3 A <H1 1/2*1- -^4rr 1M 
444 91^4, °1 ^^(^ 4x^)1- ^1^471 3*11 eMtt 
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n, 44 1/2^1- -g^ 4°14t- 4#*>4. l^AS £ 1^4 oj-H^M 
4^r [0-1/4] °1 44. 

<224> £ 8£ 3^2:^4 4^;£ ijj-^i- ££44. 44 £°1, 

£ t^4 ofH^S EflOl^ H -^^1 f, £4 [0 - K/2] ^44 ^j-o. ^ 

&4 nfl^-ojl, £ il^r 44 24 , 4x^4(312-3) 3.^3 #33^ 3^4 

C-ilolE-1^ ^^2f 4^-4 JjLjr-1- oj-g-sM ^1^2:^^(312-5)^ 3)^34 4a4€ 

<225> 47H4, 4#-g- S€*Hr 7l§ol l/ 2 ^7> o>q 4 1/2 4 4H^H *H 

£4(312-4)4 #3 ^47V [0 ~ 1/4] 4 4 *fl£44. oj-H^H ^§ 

nfl ^44 34 ^44 64 44 *r ^44 3 oj] £Ur N/D £44. ^, 3<£i ££ 

i4 ^4^r ^Hfe 434«4 f^ofl N/D 1- -^444 *Vcf. 

<226> OH- o 1 sfl ) =)^^ S.E-4 ^-foflfe ^^^^-(312-5)^1^ 4HfNlm4 ^.g- 

4^-5-5. 2«1S 4^444. o]^ ( o>a^eoj ^iJ-sf. 4±4?14 & 7 ] 4*fl4fe 2 

HlH ol^A]^4 o}±$ 4#*} ajj^Kg- ^Sflo) *>4- 
<227> ol^4 ^-g. fsfoj, £ oViH^E Efl o]M.o. a|.6. 

1- 7>44, 5E$ 44 ££i^ ^-444 4-§-t t $14. 71144 4x^ 

4(312-3)4 #^o] o}a^e e|o]^4 ^4 4411 *fl-§-£ 44*3. 4 

iv l£4 4434 4^1144 1^-44 &4. 
<228> *v^, ^4^ iH^l £44(320)4 #3£ 4-§-4 £4 £€44. 
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<229> [^44 23] 

-j2nen 

c(n) = e" 1 ^ 

= cos(27isn / N) - j sin(27ien / N) 

<230> 44i4 e £ 43 2-Holl 44 

6=6 e ,*B=*B f ."8=*6 f +i e .*E=B t ^ . ^SJ-Al 23^1 4 444 44 £4 4444 E fl 

4t£ 4?l(sin) 3141-4 3Afo](cos) Eflol^-s. ¥^44 ^fl #344 #3&-§- ^ 
*H4 44. 

< 23 i> £ 444 a4°J 444 4^* 444^ £4.2-3.4, Afoiaj. sa>4 f-^4 

[0-2*] U$H4 &4 ¥ A ^4 ^-44 1-11 ^4 444^ 3# £44:n. $14. £ 9 
i 444 «8 3 (region) 0, ^ [0 ~ */2] >344 44&4^ 4£44 4444 314 

444^, 4€- <34 ^ <39 1, <34 2, h^ji 44 34 44&-B- 44 04 44 

4-8-44 ¥4 4 44. 
<232> gc$ f 4 ¥44 31 41:4 4^3 4 # 1M1 471 444, 4444 3141-4 <33 

2^S. 4ir4 44 3141: ^^4 [0 ~ 1/4] 7} 4^4 ¥^4b 41- 4 
£44 ^4°fls *11444. 

<233> :ie]4, ¥44 wi4 2^ci o)# o)47l- $44*. A£n/N 4 444 ^44 
314*4 ^4 31-8-44, en/N oi i/ 4 ^.4 h4 44 <344 4^1 €4. 

<234> 434 444 £ = 4! e ^ nj) #§144 4 2 ¥44(322)ofl ¥344, 4 2 

4(322)7}- 4444 314-14 ^f- ^444. °H, 4^ 444(321H14 n°.s 44 
4¥4 *ll 2 ¥#4(322)4 4^41- j>34^ 4 514. 
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<235> o]^, ol«flf. §71 sf\*H ^4t £ = 3M 134 e 3. £*144, ±^ 

3HlS7> ^^5>j7, 2^1-4 a]E^ « jraimeU 7H}$4. 

<236> £ 10^ UlE^j-a-O] JE.^ 4tb £^°14. 

<237> n>ol: ; £ 1Q 6|)A) ^o]^ 44 go] ^£ ^4^ £*^°1 13*}R3- 

N(=64)°.S 4¥7l $|*fl £^34 £^-<lS. 6alS ol^l?J4. 

<238> °14, l/ 4 o] ^Sj ti]H fe A}-g-£|4 ^o ££ ^lTH^Jl, 154 e'N £ 
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region=region+l 



<246> 



else 



<247> 



eii en 



1ST Isf 



<248> 



end 



<249> o^7H region £ ^3 44^4. 



<250> ^ i <3*MH4(323)^ *)] 2 ^^-(322)^ 1/4 J±4 aj-^ 3-f 
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44 ^44. ^, $94 *t $9*1 $9 1, ^^3i Sl-g- 3^ 4 2 ^^(322) 
4 iL^4 44 4^r 3Mi:4 ^*fl4 *>4. 44$ u o^# f-«fl, 
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(320)^4 ^>^>7ll 4, 014. 

<261> o]^S\ & Aj-yjofl 7 1^^ ^AHf-ofi o] ^ , ^-^^S-^ o} *|} 
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«H<13. ^^^1- I B |<N/2D 5. ^-A^}, ^ &4. 
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-g-^ Stfsl-fe ^1 i 44i 3-^4; 

#7i 3tf*Hr ^11 i t^4; 

#7l 3 #3 ^^^-4 *\ ^4 «11- ^oja. xg^ 



77-53 



1020010006196 2001/7/ 
°13 #3 °-5L ^-i^H ^a^M S-i: #7l oj-a^^E Eflo]!- 

#7l Xl 1 ¥#^3 ^Sl- S?"*]*U, #7l ofH^E n% 

3. *Hr 3H^4^£t4^ a <H°im £=4! *7l$- #*l. 

13?$ 10] 

Xl 9%H1 Sa*H^, #?1 0>a«H Eflol^-«^ 0>^^E D|B] 

-2.5. u}^ n # * ^-fr 4¥°1 al-a^m ^noi^-s. *1# 

l^^ij- in 

Xl 7#°fl & #?1 ^^Hr iSLS^! 

#?1 ^4^ 43 H7is Him J9-#44; 

#71 iHHMH M-^^l zl- ago) Xl 1 *l*r# 

#7i «u= ^#^-^1 ^-ssit-i- ski^-h, #7i x] i ^l^t^r *n°it ^t- m 

43 43$ Z^LS. «^*H 4#$ 4^rt^ #-§• #71 XI 1 <83 XH^i 
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tflMfe SA>o] ^ 4*11 ^71 ^4^ £ = 3! #71^ 

4 J±^s]*M #3sKr 3^8- ^$±3. ^ 3s^4^£t4f^4M4 

[37$ 21] 

£^4 ifl^g-t- Sj-JL, #7l dlojE] ^4 ^4^ iLn^Jo. S ii 
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i^lr 3^4^£t4f^4°fl44 ^t4<t -§-7l5|- 
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